INTRODUCTION
The employment of fluorochromes in the comparative cytological analysis of fixed chromosomes has revealed the existence of large differences within the chromatin which appeared either homogeneously or differentially stained with standard and banding techniques respectively (Caspersson et a!., 1969; John et a!., 1985) . Thus, now it is possible to carry out detailed analyses of AT or GC enriched heterochromatic regions by using specific DNA binding fluorescent dyes (Schweizer, 1981) . All these techniques have yielded a more dynamic view of certain regions of the chromosome usually considered as plain constitutive heterochromatin. These methods have provided several data on the response of C-positive material to specific fluorochromes in plants (Schweizer, 1976; Sato, 1980) , grasshoppers (Schweizer et al., 1983; John et aL, 1985) and mammals (Schnedl et a!., 1981) .
Acridine orange (A.O.) is a fluorescent dye which has been used in cytological studies for different purposes. A.O. binds to the DNA by intercalation between adjacent base pairs and by electrostatic interaction with phosphate groups outside the DNA (Sakoda et aL, 1971; Stockert and Lisanti, 1972 (Stockert and Lisanti, 1972; Campbell and Gledhill, 1973) . With this in mind, we have prompted an investigation firstly to analyse the C-positive heterochromatin included in the chromosome complement of the grasshopper Arcyptera fusca, in order to ascertain whether all the C-positive bands show identical staining characteristics after the employment of some treatments on fixed chromosomes and, secondly, to discuss the homogeneity and the heterogeneity of such regions and the characteristics of the A.O. staining of the chromatin.
Males and females of Areypterafusca (Orthoptera: Acrididae) collected in the field were used in the present study. Testes of males were fixed in a mixture of glacial acetrc acid and ethanol (3: 1)
while females were abdominally injected with OO5 per cent of colchicine in insect saline solution for 8 h before the ovarioles and gastric caeca were removed.
The C-banding technique is basically that reported in a previous paper (Lopez-Fernandez and Gosálvez, 1981) . C-banded slides were stained with 1 6 x iO g mF' acridine orange in phosphate buffer (pH 68) for 5 mm, washed and mounted in the same buffer. Once the preparations were observed and photographed they were immersed in absolute methanol for 2 h, rinsed in distilled water and air dried. Some of these slides were then stained with 2 per cent Giemsa in phosphate buffer, rinsed in distilled water, air dried, mounted and photographed. For denaturation and staining with A.O. oneweek-old preparations were immersed for 3 mm in 2 x SSC at 96°C and then quickly transferred to an A.O. solution (16x1O7gmF1) phosphate buffer (pH 6.8) for 5 mm, washed in the same buffer, mounted and observed.
For observations of fluorescence, a Zeiss microscope equipped with an epiluminator and neofluar objectives was used. The cells were photographed by using Valca F22 Film.
RESU LTS C-banding
A. fusca presents 23 acrocentric chromosomes in males and 24 elements in females; thus the sex chromosome determinism is of the type XO/XX. C-banded preparations (somatic and gonial) show dark staining in the centromeric regions of every chromosome and in the telomeres of several autosomes (M3-The heterochromatin located in the telomeres appears as small segments which commonly give rise to polymorphic systems among the populations ( fig. 1 ). Moreover the metaphases from gonial cells (germ line) show an additional large C-band which is absent from both ovariole wall cells and gastric caeca (somatic line). This band is located close to the centromeric one of the M3 pair, and flanks the region where an active NOR is present (Rufas et a!., 1983 ) (compare fig.  2(a) and 2(b) ). 
Denaturation and fast reassociation
The fluorescence pattern of mitotic chromosomes stained with A.O. after thermal "in situ" denaturation differs from that of C-banding. Chromosomes at prophase and metaphase show bright green fluorescent blocks in their centromeric regions. This zone is also green stained in a Bchromosome found in a female ( fig. 4(b) ). The faintly blue stained chromatin of C-banded metaphases stained with Giemsa fluoresces in orange and the distal heterochromatic segments which show dark blue staining in C-banded chromosomes reveal weak green fluorescence. Unfortunately it is almost impossible to capture this clear differentiation in black and white film given the orange and light green colours. (fig. 4(a, b) ). Besides these bands, the M3 pair presents a bright green thin interstitial band near its centromere. This band corresponds to that found in C-banded preparations and is located close to the nucleolar organiser ( fig. 2(c) and 4(c) ). The differences in the pattern of green and orange fluorescence obtained after C-banding and heat treatment permit us to assume that not only the characteristics of the DNA (i.e. repetitious or non-repetitious) but also the proteins which are not removed are involved in the binding of A.O. Thus, if the structure of the centromeric chromatin and that surrounding a NOR in A. fusca presents a different packing with respect to that of the telomeres they could reassociate differentially under identical conditions of denaturation and reassociation.
In this sense, Burkholder and Weaver (1977) have discussed the role of proteins to explain differences in the staining of chromosomes, and Hagele (1979) suggested the implication of histones to explain the different patterns of A.O. staining observed between positively and negatively X chromosomes during meiosis after thermal denaturation and reassociation. In the same way Campbell and Gledhill (1973) interpreted certain differences in microfluorometry of individual nuclei from chick embryo stained with A.O.
according to the sensitivity of nuclear proteins to different treatments and they suggested a progressive extraction of nuclear proteins by increasing the salt concentration. John and Miklos (1979) have claimed that heterochromatic regions present a certain rate of heterogeneity. Thus, when some differential stainings have been applied certain heterochromatic regions do not C-band (Garcia de la Vega et a!., 1982; Camacho et aL, 1985) and in other cases show a great variability in the base richness (Schweizer et aL, 1983) . This also seems to be case of A. fusca. In this species centromeric and telomeric C-bands show differences in A.O. staining which in our opinion may correspond to differences in the chromatin structure, particularly in the protein packing. Moreover, the interstitial band related to the nucleolar region of the M3 pair behaves in different ways under different conditions. In somatic tissues it is not visible with C-banding, and differs in size when stained with A.O. after denaturation and renaturation. Thus, the procedures employed in the present experiment are very useful to show cryptic differences existing in otherwise homogeneously C-banded regions.
